Pathologic alterations of the pericardium are rare in the dog. The epicardium (visceral pericardium), however, may be involved as an extension of myocarditis. Infectious or traumatic constrictive pericarditis characterized by fibrinous or fibrous thickening of the parietal and visceral pericardium is the most frequently encountered pericardial disease in the dog.2.6--8 Pericardial fibrous or collagenous plaques, popularly known as "milk spots" or "soldier's patches," are the most frequent abnormality of the pericardium in human beings. These lesions are incidental findings at autopsy and are seen as white spots over the visceral pericardium. Microscopically, the plaques are comprised of dense, collagenous, fibrous scars limited to the most superficial layer of the epi~ardium.~ Spontaneous epicardial lesions (fibrous plaques) comparable to that seen in human beings have not been characterized in experimental animals. This report describes a spontaneous, fibrous, papillary, epicardial lesion on the atria of Beagle dogs.
The hearts of 53 male and 35 female control Beagles were used in several experimental studies that ranged from 1 day to 1 year. The dogs were obtained from three different sources and had been immunized for distemper, hepatitis, and leptospirosis. They were 9 to 25 months old and weighed 7 to 15 kg at the time of necropsy. Clinical evaluation was conducted before and during the study for all dogs. The dogs were maintained in individual cages or pens with sawdust bedding and were fed a daily ration of 300 to 400 g of a commercial diet and deionized water ad libitum. Each dog was euthanatized by an intravenous injection of T-6 1 @ (Hoechst-Roussel, Sommerville, NJ). The amount of the pericardial fluid was qualitatively evaluated. All chambers of the heart were opened, examined grossly, and fixed in 10% neutral buffered formalin. Tissue blocks from each chamber were embedded in paraffin, sectioned at 6 pm, stained with hematoxylin-phloxine-eosin, and examined microscopically.
The epicardial lesions in two dogs were stained by Alcian blue and Masson's trichrome. At least 12 sections from each heart were examined. Two sections each were examined from the following: the right and left atria; left ventricle; papillary muscles; at least one section from the right ventricle; interventricular septum; and the right and left coronary arteries. Sections from the atria were obtained along the atrial branch of the coronary arteries and from the mid portions of the atrial appendages (auricles).
All dogs were clinically normal. At necropsy, one male dog had an irregular nodule measuring 3 by 5 mm on the epicardium of the left atrium at the junction of the parietal and visceral pericardium ( Fig. 1 ). The right atrial epicardium in two female dogs appeared slightly roughened. A focal area of petechiae was noted on the epicardium of the right atrium close to the coronary groove in another male dog. There was no qualitatively appreciable change in the amount or con- * Overall incidence was comparable between right and left atria. sistency of pericardial fluid nor were there any pericardial adhesions or cardiovascular anomalies detected in any of the dogs used in this study. The incidence of microscopic pericardial fibrous fronds on the atria of Beagle dogs is summarized in Table 1 . The overall incidence was 17%. There was no difference in the incidence of the lesion between male and female dogs or between the right and left atria. Epicardial fibrous fronds were found in 5/35 female dogs (14%) and in 10/53 male dogs (18%). The lesions were generally focal, unilateral, and often found on one of the auricles. Microscopically, atrial lesions were characterized by epicardial papillary projections of fibrous tissue lined by mesothelial cells (Figs. 2-5). The lesions varied from a small focal pedunculated epicardial protrusion to extensive papillary projections supported by a fibrillar stroma that was weakly positive with Masson's trichrome and negative with Alcian blue. The smaller foci were acellular and essentially avascular, whereas the more extensive ones contained cells comparable to the resident cell population of the atrial subepicardium. The grossly visible nodular lesion, which measured 5 by 10 mm, was vascularized and contained inflammatory cells, including lymphocytes, macrophages, and neutrophils (Fig. 5) . The small epicardial fronds merged with the loose stroma of the subepicardium, whereas the more severe lesions rested upon a relatively dense collagenous basal stroma. In one dog, the affected epicardium was loosely attached to the corresponding pericardium. Mesothelial cells lining the papillary projections were often flattened or vacuolated, whereas those located between the projections and in the adjoining epicardium tended to be cuboidal. Regardless of its severity, the epicardial lesion did not extend into the subjacent atrial myocardium.
Atrial, epicardial, fibrous fronds are an incidental microscopic finding in the Beagle dog. Pericardial fibrous or collagenous plaques used to describe a somewhat similar lesion in human beings5 are inappropriate in describing that lesion in the dog. Unlike those of human beings, the lesions in the dog were not generally discernable grossly, did not have a wafer-like microscopic appearance, and were invariably papillary. The difference in pathologic appearance of the lesions between human beings and dogs, however, does not necessarily imply a different pathogenesis. The pathologic features may have been modulated by the lesion's location within the heart. It is reasonable to expect surface lesions to mold to existing spaces and be flat or papillary. Indeed, collagen plaques, when located on the atrium of human beings, were evident as multiple discrete or papillary lesion^.^
The underlying cause of epicardial fibrous fronds in the Beagle dog was not determined. The microscopic changes are consistent with a persistent friction rub of undetermined etiology. In human beings, there seems to be an association of epicardial collagenous plaque with cardiac abnormalities. Plaques on the right or left ventricle were often seen with an enlarged corresponding heart ~h a m b e r .~ Conditions that cause considerable enlargement of the right atrium, such as atrial septal defect, chronic lung disease, or cardiomyopathy, tend to cause epicardial fibrous plaques on the right Enlargement of the atria, regardless of its cause, may enhance the prevalence of these lesions. Dogs that had evidence of increased atrial filling, judged by prominent jugular pulsation, as a result of treatment with vasodilating drugs had a higher incidence of epicardial fibrous fronds than untreated dogs (Mesfin, unpublished observation). The atrial lesions in dogs treated with vasoactive drugs, however, were usually attended by subepicardial inflammation and right atrial hemorrhagic lesion^.^ No obvious cardiac anomalies or any of the other predisposing conditions implicated in human beings were found in any of the dogs in this study. Epicardial fibrous fronds on the atria of Beagle dogs, like their counterpart human condition, are an incidental finding and are considered to be of no clinical or pathologic significance. These spontaneous lesions are not expected to influence the outcome of experimental studies but should be taken into account when interpreting toxicity studies, particularly during safety assessment of agents that preferentially affect the atria.4 In human beings, intestinal ganglioneuromatosis is characterized by diffuse proliferation of nerve fibers and ganglion cells throughout the wall of the intestine and has been associated with multiple endocrine neoplasia, type 2b.2.3 The pathogenesis of the lesion is not understood, but an overproduction of nerve growth factor has been suggested as the cause of the proliferation.
Intestinal ganglioneuromatosis and ganglioneuromas in animals are rare, as they have been reported only in a horse,' a and two dog^.^.^ It is unclear whether they are true benign neoplasms or hamartomas derived from enteric nerve plexuses. This is a report involving the colon of a young steer in which the lesions are similar to those described for intestinal ganglioneuromatosis in human beings.
A 7-month-old, 200 kg Hereford Angus steer had clinical signs of impaction. After unsuccessful treatment with oral medication, a laparotomy was performed, and a firm, 30cm, hose-like segment found in the descending colon was surgically removed. A colostomy was completed, but the steer later died. The affected colon was fixed in 1Oo/o neutral buffered formalin and processed in paraffin for histopathologic examination. Grossly, the lumen was decreased in size, the wall was greatly thickened, and the serosa contained multiple nodules (Fig. l) . Clinical pathologic studies were not conducted, and a necropsy was not performed.
Histologically, the segment was lined by normal colonic epithelium. The submucosa was diffusely thickened by an abundant amount of neural tissue composed of many fascicles of nerve fibers and large aggregates of ganglion cells (Figs. 2, 3) . There were also accompanying Schwann cells. The fascicles were separated by relatively thick connective tissue septa. The overlying muscularis mucosae was affected similarly by the proliferation of neural tissue. In the tunica muscularis, the nerve fibers were arranged in whorls, bundles, and tracts that ran parallel to and at different angles from the direction of the muscle fibers. Ganglion cells were not apparent ( Fig. 4 ). Both the internal and external layers were diffusely thickened and interrupted by numerous large bundles of neural tissue lying between smooth muscle cells and between muscle bundles. The neural proliferation was more abundant at the junction of the internal and external muscular layers. The nodules on the serosa were composed of proliferative neural tissue similar to that seen in the tunica muscularis. The increased mural thickness of the colon, which caused the hose-like appearance, was a diffuse ganglioneuromatosis proliferation throughout the colonic wall. Nissl granules within ganglion cells were readily demonstrated by cresyl echt violet. Axons stained positively with the Bodian's technique, while nerve fibers occasionally stained positively with Luxol fast blue, indicating that they were generally nonm yelinated. Imrnunohistochemically, both the perikaryon and nerve fibers were positive for neuron-specific enolase and neurofilament proteins (intermediate filaments) when stained by the immunoperoxidase method.
A major histologic difference between this case and reports of ganglioneuromas of the gastrointestinal tract is that this lesion was not a solitary, well-demarcated tumor (i.e., ganglioneuroma) but rather a segmental lesion of the colon characterized by neural proliferation affecting all layers of the colonic wall (i.e., ganglioneuromatosis), especially the submucosa and tunica muscularis. Because of its distribution in the colonic wall, the lesion was considered to be a proliferation of Meissner's and Auerbach's plexuses.
